Objective: The goal of this study was to evaluate the effects of the monaural hearing aid (HA) fitting on hearing and satisfaction in patients with presbycusis. Materials and Methods: This prospective study conducted with forty newly diagnosed patients with presbycusis that were prescribed an HA monaurally for the first time. Hearing Handicap Inventory for Adults (HHIA), pure tone audiometry thresholds (PTA) and speech discrimination score (SDS) were determined before and after six-month usage of HA. Also, International Outcome Inventory for Hearing Aids (IOI-HA) scores was determined after six months usage of HA for each patient. Results: HHIA scores was significantly improved (p < 0.01) after six months usage of HA. According to IOI-HA scores, 92.5% of the patients experienced at least moderate satisfaction. The mean SDS were significantly improved in both ears, especially in the aided ear (p < 0.01). There was no significant difference between the before and after mean PTA in both ears. Conclusions: Although the benefit and satisfaction rates are higher in binaural HA users when compared the monaural HA users, we observed a significant improvement in satisfaction and SDS after six months usage of monaural HA. Improved satisfaction and benefit were observed in patients with used HA more than 8 hours a day especially.
INTRODUCTION
The elderly population in the world is increasing in parallel with the rise in living standards and health services. Agerelated hearing loss (presbycusis) is quite common in the elderly population and has become a public health problem that requires ongoing management for a long period (1) . Hearing loss not only affects communication but also cause problems with performing daily life activities (2) . The first treatment option for hearing loss is providing of hearing aids (HA). Thanks to HA, communication skills of patients increase, and they can participate more fully in daily activities (3) . Several surveys were assessed to determine how individual patients benefit from HA. International Outcome Inventory for Hearing Aids (IOI-HA) and Hearing Handicap Inventory for Adults (HHIA) are both useful questionnaires for HA usage assessment (4, 5) . By using these questionnaires together, it is possible to determine the duration of daily HA usage among other indicators of HA satisfaction. The aim of this study was to evaluate the effects of newly prescribed monaural HA on speech discrimination score (SDS) and satisfaction in patients with presbycusis using audiometric tests, IOI-HA and HHIA questionnaires.
METHODS
A total of 55 patients were complained about hearing loss between October 2011 and May 2012 were included in the study. Three patients with comorbid neurological or psychological conditions, 4 patients refusing to use a monaural HA and 8 patients who did not come for six later for assessments were excluded from the study. The remaining 40 patients have included the study. All patients received routine ENT examinations and audiometric tests. In audiometric testing, the pure tone audiometry thresholds (PTA) thresholds were set at 500 Hz, 1,000 Hz, and 2,000 Hz frequencies so to determine SDS. The patient diagnosed with PTA thresholds greater than 40 dB and agreed to use monaural digital HAs for the first time. The monaural HA was fitted in the ear with the better SDS. When both ears had identical SDS, the monaural HA was fitted in the ear with the more severe conductive hearing loss. Audiometric examinations were performed in quiet rooms according to the Industrial Acoustics Company guidelines with an Interacoustics AC-40 clinical audiometers (Interacoustics, Denmark). The SDS testing was performed with phonetic monosyllable word lists (PB-300). HHIA, PTA thresholds and SDS were determined prior and after six-month usage of HA. Also, IOI-HA scores were determined after six months usage of HA for each patient. The outcome of surveys and audiometric test results were assessed in terms of improvement of SDS, satisfaction, and benefit. The type and brand of the HA were not taken into consideration in this study. The HHIA consists of 25 questions. Thirteen of these questions constitute an emotional subgroup, and the other 12 constitute social subgroup. Question items in the HHIA are answered either as "yes" (4 points), "sometimes" (2 points), or "no" (0 points). The total HHIA score ranges from 0 to 100, and a high score indicates that individual perceives a severe hearing disability (6, 7) . The IOI-HA consists of 7 questions, and each question asks whether the patient has experienced different benefits from HA use. Each question can be answered by selecting one of five choices regarding HA use ranging from the "worst" outcome (1 point) to the "best" outcome (5 points) (6 program was used. The mean, standard deviation, median, frequency, ratio, minimum, and maximum values were determined when analyzing the data. For continuous variables that did not conform to a normal distribution, the Mann-Whitney U-test was used to compare data sets. When comparing three or more groups of data, the Kruskal-Wallis test was used, and differences between groups of data were detected with the Mann-Whitney U test. For data that conformed to a normal distribution according to in-group comparisons, the Paired Sample t-test was used. However, for data that did not have a normal distribution based on in-group comparisons, then the Wilcoxon Signed-Rank test was used. A p value less than 0.05 was considered statistically significant.
RESULTS
We presented the descriptive characteristics of the patients in Table 1 . HHIA, and social HHIA scores showed statistically significant improvements after 6 months using the monaural HA (p = 0.001) ( Table 2) . The mean IOI-HA scores after using an HA was 26.67 ± 3.22. The IOI-HA questionnaire results revealed that 2.5% (n = 1) of the patients used the HA for less than one hour per day, 12.5% (n = 5) of the patients used the HA for day1-4 hours per day, 40% (n= 16) of patients used the HA for 4-8 hours per day and 45% (n = 18) of patients used the HA for more than 8 hours per day (Question 1). Moderate or greater benefit (≥ 3 points) from using a monaural HA was shown by 95% (n = 38) of the patients (Question 2), and 92.5% (n = 37) of the patients stated that they were at least moderately satisfied (≥ 3 points) using monaural HA (Question 4). In 72.5% (n = 29) of patients, their quality of life improved (≥ 3 points, Question 7). Before the usage of HA, the mean PTA threshold of the aided and unaided ear were 49.12 ± 9.01 and 53.27± 9.16, respectively. After the six months usage of HA, the mean PTA threshold of the aided and unaided ear was 49.30 ± 8.98 and 52.80 ± 9.58, respectively. There was no statistically significant difference between the PTA thresholds for aided and unaided ears after using six months an HA (p = 0.650 and p = 0.141, respectively) ( Table 3) . There was a statistically significant difference between the SDS for aided and unaided ears after using six months an HA (p = 0.001) ( Table 3 ). The mean total HHIA and social HHIA scores (before the usage of HA) of the patients that used the HA for less than 8 hours per day were statistically higher when compared to patients that used the HA for higher than 8 hours (p = 0.032 and p = 0.030, respectively). However, there was no statistically significant difference in emotional HHIA score in terms of 8 hours usage of HA (p = 0.055). The mean IOI-HA score of the patient that used the HA for more than 8 hours per day was statistically higher when compared to patients that used the HA for less than 8 hours (p = 0.005) ( 
DISCUSSION
In this study, we demonstrated that usage of monaural HA for six months improved the patient's quality of life and increased the SDS in both ears. These improvements were remarkable in patients used HA more than 8 hours a day. Hearing loss is a common healthcare problem in worldwide. Almost 14.1% of the middle-aged adults of people worldwide suffer from mild or worse hearing loss (8) . HAs are primarily useful in improving the hearing. Except for the increase in hearing, HAs also improve patients' quality of life and communication skills (9) . Several questionnaires have been developed to determine how a patient perceives the benefits of using an HA. The aim of these questionnaires is to determine the most appropriate HA for the patient and to determine the effectiveness of a patient's HA (6, 7) . These questionnaires are useful in evaluating whether the patient is benefiting from HA usage (10) . Because of binaural hearing have a number of advantages compared to monaural (natural hearing, better location of sound and speech recognition in noise), binaural HAs are prescribed for patients with bilateral hearing loss (6) . However, the majority of patients in the developing countries able to use a single HA for economic reasons. Also, several authors have demonstrated that some patients actually perform worse with bilateral HAs, presumably due to deficits in central auditory processing (11, 12) . The occlusion effect can be a further reason for not accepting a second HA, at least for traditional, nonopen fittings (13) . Moreover, HAs are usually not provided by health insurance companies and governments, or they only provide a single HA. Patients usually pay for the device that they wish to have fitted, and the price depends on the type of HA selected. The cosmetic appeal is still a concern for many with patients, and they often prefer single HA as it is perceived as more discreet than two. Thus, bilateral HAs are not always indicated or preferred by patients with bilateral hearing loss. In our study, we included the patients with presbycusis that were prescribed an HA monaurally. The reason for prescribing monaural HA was that main health care provider in our country only provides single HA for patients. Audiological assessments, HHIA and IOI-HA questionnaire results showed that using monaural HA is beneficial for the patients. However, we did not compare the monaural and binaural HA users in our study. Thus, we cannot conclude that monaural HA usage is ideal for the patients with the bilateral sensorineural hearing loss. In the literature, the authors reported that the patients should use the HAs for 1 month to 2 years in order to be able to benefit from Has (14, 15, 16) . In our study, we assessed the patients' satisfaction and audiological tests results after the six months using an HA. We observed improvements in quality of life in patients with presbycusis. These results offer evidence that six months is an enough period for assessment of using the monaural HA. Adapting to using an HA is contingent upon the duration of daily HA usage (17) , and it is reported that fitting an HA for at least 4 hours per day is sufficient (18) . The duration of HA usage was greater than 4 hours in 77% and 72% of patients in the studies by Cox and Olusanya, respectively (4, 7) . In our study, 85% and 45% of the patients used the HA for at least 4 and 8 hours, respectively. We found that the patients who used their devices for at least 8 hours per day benefited more than those used more than 4 hours. Maybe ideal daily using duration is 8 hours to benefit properly from monaural HA. In our study, we observed that 95% of the patients benefited from HA usage, 72.5% reported improvements in their quality of life, and 92.5% of patients were satisfied with a monaural HA. This may be explained by the fact that the patients were fitted and followed-up with an experienced audiologist. However, 5% of the patients stated that they did not benefit from the device. This result may be due to unrealistic expectations associated with HA use, having a limited choice opportunity in HA selection due to price, and technical difficulties with the device (7) . The HHIA is a questionnaire that we used in our study and is utilized to measure the quality of life in terms of hearing ability in addition to the extent of auditory rehabilitation imparted with HA use. This questionnaire may aid in revealing a patient's perspective on his/her hearing problems besides conventional audiometric testing. Moreover, the HHIA may be utilized as an assessment for determining whether a patient is a good candidate to receive an HA (5) . When HHIA scores were compared before and after HA fitting, a significant decrease was observed in total, emotional, and social scores in our study. These scores reflected concurrent improvements in psychosocial function and hearing disability. Before the using HA, the mean total HHIA and social HHIA scores were worse for patients that used the HA for at least 8 hours when compared to patients used less than 8 hours. These results maybe show that patients with greater HHIA scores, also have more psychosocial problems resulting from hearing loss, they have a lower motivation to use and benefit from the using HA. On the other hand, the mean IOI-HA score was greater for patients that used the HA for at least 8 hours when compared to patients used less than 8 hours. These results suggest that the IOI-HA is a better survey for assessing of the patient satisfaction and benefit from the using HA. As the increase duration of HA use, the SDS increases as well (19, 20, 21, 22) . In our study, after patients fitted the monaural HA, a significant increase in SDS was observed for both ears. Considering brain plasticity, using an HA continuously facilitates the formation of new neural connections with new acoustic stimuli (23) , so increasing in SDS of the patients. No change in PTA thresholds for both ears was detected even after using the HA for 6 months. The results show that the current hearing function cannot be restored with an HA. Moreover, our data demonstrate that benefit that a patient arises from being fitted with a monaural HA cannot be reflected by audiometric data alone.
CONCLUSION
After the patients had used the monaural HA for 6 months, a significant increase in SDS scoring was observed in both ears. Duration of HA use played a pivotal role in adapting to the device, and patients reported that at least 8 hours of daily HA use was sufficient to experience benefit and to be satisfied. Monaural HA is effective and confer substantive benefits to patients diagnosed with presbycusis.
